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ABBREVIATIONS
AAN: American Academy of Neurology
AEDs: antiepileptic drugs
CBZ: carbamazepine
GRADE: Grading Recommendations Assessment, Development and Evaluation
GTCS: generalized tonic-clonic seizures
HR: hazard ratio
LTG: lamotrigine
NGPSE: National General Practice Study of Epilepsy
OR: odds ratio
PGES: postictal generalized EEG suppression
PHT: phenytoin
RR: relative risk
SUDEP: sudden unexpected death in epilepsy
TDM: therapeutic drug monitoring
VGB: vigabatrin
VNS: vagus nerve stimulator
VPA: sodium valproate
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ABSTRACT
Objective: To determine the incidence rates of sudden unexpected death in epilepsy (SUDEP) in
different epilepsy populations and address the question of whether risk factors for SUDEP have
been identified.
Methods: Systematic review of evidence; modified Grading Recommendations Assessment,
Development and Evaluation process for developing conclusions, with recommendations
developed by consensus.
Results: Findings for incidence rates based on 12 Class I studies include the following:
SUDEP risk in children with epilepsy (aged 0–17 years) is 0.22/1,000 patient-years (95% CI
0.16–0.31) (moderate confidence in evidence). SUDEP risk increases in adults to 1.2/1,000
patient-years (95% CI 0.64–2.32) (low confidence in evidence). The major risk factor for
SUDEP is the occurrence of generalized tonic-clonic seizures (GTCS); the SUDEP risk increases
in association with increasing frequency of GTCS occurrence (high confidence in evidence).
Recommendations: Level B: Clinicians caring for young children with epilepsy should inform
parents/guardians that in 1 year, SUDEP typically affects 1 in 4,500 children with epilepsy;
therefore, annually 4,499 of 4,500 children will not be affected. Clinicians should inform adult
patients with epilepsy that SUDEP typically affects 1 in 1,000 adults with epilepsy per year;
therefore, annually 999 of 1,000 adults will not be affected. For persons with epilepsy who
continue to experience GTCS, clinicians should continue to actively manage epilepsy therapies
to reduce seizures and SUDEP risk while incorporating patient preferences and weighing the
risks and benefits of any new approach. Clinicians should inform persons with epilepsy that
seizure freedom, particularly freedom from GTCS (which is more likely to occur with
medication adherence), is strongly associated with a decreased SUDEP risk.
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INTRODUCTION
Sudden unexpected death in epilepsy (SUDEP) is a poorly understood and catastrophic risk of
epilepsy. The sensitive nature of discussions of this infrequent but important risk with patients
with epilepsy and their families has prompted the need for evidence-based information about
SUDEP. The goal of this practice guideline is to examine evidence regarding the SUDEP
incidence rate in different epilepsy populations and any prognostic factors for SUDEP
occurrence. This in turn will inform an honest and balanced discussion when clinicians counsel
people about SUDEP, and provide insight into areas where more clinical research is needed.
Two questions were asked:
1) What is the incidence rate of SUDEP in different epilepsy populations?
2) Are there specific risk factors for SUDEP?
DESCRIPTION OF THE ANALYTIC PROCESS
This practice guideline broadly follows the process delineated in the 2004 American Academy of
Neurology (AAN) guideline development process manual,e1 with the exception of the processes
for formulating conclusions and recommendations, which follow the processes explained in the
2011 AAN guideline development process manual.e2
In 2010, the AAN Guideline Development, Dissemination, and Implementation Subcommittee
(GDDI) and the Guidelines Committee of the American Epilepsy Society convened a panel of
experts to develop this practice guideline (appendices e-1 through e-3). In November 2010, an
independent librarian performed a systematic literature search of MEDLINE and Embase in all
languages from earliest available article to November 2010. The guideline panel performed an
identical search in April 2015 to include articles published since November 2010. The following
keywords were used in both the 2010 and the 2015 searches: SUDEP OR (sudden AND
(unexplained OR unexpected) AND death). These were combined with the traditional medical
subheadings (MeSh) for epilepsy ("Epilepsy/abnormalities" OR "Epilepsy/classification" OR
"Epilepsy/complications" OR "Epilepsy/drug effects" OR "Epilepsy/drug therapy" OR
"Epilepsy/epidemiology" OR "Epilepsy/ethnology" OR "Epilepsy/etiology" OR
"Epilepsy/genetics" OR "Epilepsy/mortality" OR "Epilepsy/physiopathology" OR
"Epilepsy/prevention and control" OR "Epilepsy/therapy") with limits of “Humans”, plus “All
Child: 0–18 years” or “All Adult: 19+ years”. Literature types were limited to “Clinical Trial,
Randomized Controlled Trial, Comparative Study, Controlled Clinical Trial, Evaluation Studies,
Journal Article, Multicenter Study, Research Support, N I H, Extramural, Research Support, N I
H, Intramural, Research Support, Non U S Gov't, Research Support, U S Gov't, Non P H S,
Research Support, U S Gov't, P H S, Validation Studies.” Finally, the guideline panel
specifically searched causes implicated in SUDEP (e.g., cardiac arrhythmias and preictal
autonomic dysfunction) where the hypotheses were tested. See appendix e-4 for the complete
search strategy.
Two panel members working independently of each other reviewed each of the resulting 1,068
abstracts to establish whether any of the corresponding articles met the inclusion criteria (data
relevant to questions, cohort, case control, case series, n > 10). A total of 744 abstracts were
excluded at this point because the corresponding articles did not include data that addressed
either question, such as not addressing actual SUDEP occurrences but evaluating possible
SUDEP risk factors. A total of 324 abstracts met criteria for full-text review, and their
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corresponding articles were reviewed. Of those, 70 articles met criteria for classification and,
each was classified by at least 2 GDDI committee panel members reviewing independently of
each other. Reviewed articles were entered into a database application through an online
questionnaire.
Included articles were required to state that the SUDEP definition provided by Nashef 1997,e3
Annegers 1997,e4 and Leestma et al 1997e5 was used or to describe criteria in accordance with
these definitions. These definitions share the following criteria: (1) Patients had epilepsy by
reasonable criteria. (2) Deaths by drowning, trauma, or status epilepticus were excluded. (3)
Death could have occurred after a witnessed seizure. (4) Other competing causes of death were
excluded.
The guideline panel used 2 of the AAN’s evidence-based schemes to rate articles: the screening
criteria for the incidence question and the prognostic criteria for the risk factor question
(appendix e-5). Strong evidence for incidence criteria was supported by a populationrepresentative cohort of people with epilepsy evaluated by either prospective or retrospective
methods (retrospective accepted because of the objective nature of the outcome assessed), more
than 80% completeness of evaluation of deaths within that cohort, and more than 80% evaluation
of those deaths for SUDEP as a cause. In these articles, the total number of patient-years of
follow-up must have been provided or readily derived in order to calculate the denominator for
SUDEP rates. Strong evidence for SUDEP risk factors came from studies that prospectively
followed a cohort of patients with epilepsy and compared the frequency with which factors were
present in cases of SUDEP vs in living persons with epilepsy. Retrospective case-control studies
provided the majority of the data regarding SUDEP risk factors (Class II evidence).
Because of the variability in the completeness of data in SUDEP research, SUDEP cases are
categorized as definite, probable, and possible. Definite SUDEP cases meet the criteria stated
previously and have a postmortem report. Probable SUDEP cases meet all the criteria stated
previously but lack postmortem data. Possible SUDEP cases are those for which SUDEP cannot
be ruled out but there is insufficient evidence regarding the circumstances of death, potential
competing causes of death (such as presence of cardiac risk factors), and lack of an available
postmortem report. Only definite and probable cases were included in this analysis.
Thirty-five articles had data for inclusion. The remaining articles were excluded because they did
not have data that addressed the question or otherwise did not meet inclusion criteria, did not
employ an adequate SUDEP definition, or did not use an appropriate epilepsy comparison group
in the prognostic studies.
The available literature consisted of multiple Class I articles for incidence, and therefore articles
rated Class II or lower for incidence were excluded. Several Class I and many more Class II
articles were available for prognostic questions.
For the 2 included articles published before the accepted SUDEP definition from 1997 was
established,e6,e7 the definition was still applied.
Strength of the evidence to determine final conclusions was derived according to a modified
Grading Recommendations Assessment, Development and Evaluation (GRADE) process.e2 This
modified GRADE process requires that the guideline panel reach agreement on whether to
downgrade the evidence because of a lack of precision, consistency, generalizability, or
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biological plausibility, or to upgrade the evidence because of a clear dose response or a large
magnitude of effect. The guideline panel performed a meta-analysis for incidence studies using
similar populations. The recommendations were first anchored in the strength of the conclusions
and then further modulated by application of a modified Delphi process. Through this process,
the recommendation levels could be dissociated to some degree from the evidence strength. For
example, recommendations could be downgraded on the basis of drawbacks such as cost, patient
preference, or availability of the intervention, or upgraded because of a low degree of risk in
relation to benefit. Many conclusions were of sufficient strength to support counseling
recommendations. Although the therapeutic classification scheme was not used because the
literature search did not find any treatment trials, therapeutic recommendations were derived
from risk factors that could be modified by medical intervention. The level of the therapeutic
recommendation was anchored in the strength of the conclusion regarding the associated
prognostic risk factor and was subject to downgrading or upgrading as just described.
Random-effects meta-analyses were performed for incidence studies of similar populations in
order to derive summary measures when CIs for these studies were dissimilar.
Question 1: What is the incidence of SUDEP in different epilepsy populations?
Incidence data: 12 Class I articlese6–e17
Because of the amount of strong evidence available, lower-classified articles were not considered
(see table e-1). Three incidence rate calculations used reasonable but presumed population
estimates of epilepsy prevalence (0.5%e8,e9 and 0.6%e10). Because meta-analyses were applied to
these studies, the incidence rate conclusions are presented at the end of the section discussing
question 1.
What is the incidence of SUDEP in childhood?
Three studies provided evidence. In the first study, an analysis was performed of deaths in
children aged 0–18 years who were prescribed antiepileptic drugs (AEDs) and who also had an
associated diagnosis of seizures or epilepsy in UK medical practices contributing to the General
Practice Research Database from 1993–2005.e11 Information from the database was
supplemented by questionnaires that the prescribing physicians completed and evaluation of all
death information, including that from the Office for National Statistics. There were 6,190
patients followed for 26,890 patient-years, representing approximately 4 years of follow-up per
patient. SUDEP occurred in 5 patients from ages 0–18 years, for an incidence of 0.19/1,000
patient-years (95% CI 0.06–0.43).e11
In the second study, the investigators evaluated 4 cohorts of children with epilepsy diagnosed
between the ages of 1 month and 17 years, with onsets at a mean of approximately 6 years and
the age of survivors at the time of analysis averaging 20 years, indicating a surveillance period of
approximately 14 years.e12 Overall, the 2,229 patients were followed for a total of 30,284 patientyears, and 8 deaths were attributed to SUDEP, resulting in an incidence rate of 0.3/1,000 patientyears (95% CI 0.2–0.6).e12
In the third study, The Medical Diagnostic Index of the Rochester Epidemiology Project was
used to evaluate children diagnosed with epilepsy living in Olmsted County, Minnesota, and
aged birth through 17 years from 1980 through 2009.e13 There were 467 children who had
follow-up beyond the time of epilepsy diagnosis and were followed for a median of 7.87 years
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after diagnosis (range 0.04–29.49 years), resulting in a total of 4,558.5 person-years. There was
one SUDEP that contributed to an incidence rate of 0.22/1,000 patient-years (95% CI 0.04–
0.60).e13

What is the incidence of SUDEP in people with childhood-onset epilepsy, including SUDEP
occurrences after adulthood?
One studye14 reported on children <16 years old who had a diagnosis of epilepsy in 1964 in the
catchment area of Turku University Hospital, Finland, followed until death or until January 1,
2003. Two hundred forty-five patients (61% of whom had new-onset epilepsy) were followed for
40 years, except for 5 patients who emigrated between 10 and 36 years of follow-up. There were
23 SUDEP occurrences, 17 confirmed by autopsy, accounting for 11% of the total cases and
38% of the total of 60 deaths. Therefore, the estimated rate of SUDEP is 2.3/1,000 patient-years
(95% CI 1.5–3.4). The youngest SUDEP occurred at 13 years.e14
What is the incidence of SUDEP in the general epilepsy population?
Six studies provided evidence. In the first study, investigators followed a cohort of 792 people
newly diagnosed with epilepsy and aged 0–90 years who were recruited into the UK National
General Practice Study of Epilepsy (NGPSE) from 275 contributing practices from 1984–
1987.e15 The NGPSE is stated to be representative of the UK population regarding age and
geographic variation. After follow-up of up to 14 years, with a median follow-up of 11.8 years
(25th and 75th percentiles are 10.6 and 12.7 years, respectively), for a total of 11,400 personyears, there was one SUDEP or an incidence rate of 0.09/1,000 patient-years.e15
In the next study, investigators performed a historical cohort study using data from Danish
registries and a complete manual review of all death certificates.e16 The population studied
consisted of all Danish residents in the age group 1–35 years, in the period 2000–2006
(inclusive), and the main outcome measures were risk of death and SUDEP. They identified
33,022 people with epilepsy (median follow-up 3.7 years) and 3,001,952 people without epilepsy
(median follow-up 7.0 years).e16 Among 685 deaths in the population with epilepsy, the authors
identified 50 cases of SUDEP, corresponding to an incidence rate of 0.41 (95% CI 0.32–0.55)
per 1,000 person-years. Incidence rates increased with age: 0.18 (95% CI 0.10–0.33) in the age
group 1–18 years, 0.38 (0.18–0.79) in the age group 18–24 years, and 0.74 (95% CI 0.53–1.04)
in the age group 24–35 years.e16
In the next study, investigators evaluated the occurrence of SUDEP in Rogaland County,
Norway, in the 10-year period from August 1, 1995, to July 31, 2005. SUDEP was determined
through searches of autopsy reports and data from the Norwegian Cause of Death Registry, for
cases in which epilepsy was listed as an underlying or contributory cause of death.e17 Twelve
SUDEP occurrences were present in approximately 27,500 epilepsy patient-years, resulting in a
SUDEP incidence rate of 0.5/1,000 patient years (95% CI 0.2–0.7).e17
In a study discussed previously, investigators evaluated the population of South Dublin, Ireland;
South County Dublin, Ireland; and Count Wicklow, Ireland, estimated to be a total of 681,000
persons, from May 1992 through April 1995.e8 Fifteen definite SUDEP cases were identified
through autopsies in local hospitals serving the area, with an average age at death of 37 years
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(range 14–59 years). The authors used an epilepsy prevalence of 0.5% and estimated across 3
years of observation (10,200 patient-years) to derive a SUDEP incidence rate of 1.5/1,000
patient-years (95% CI 0.9–2.5).e8
In another study discussed previously, investigators evaluated SUDEP occurrence in people aged
15–49 years who had filled AED prescriptions on 4 or more occasions identified from the
Saskatchewan Health prescription drug file beginning in 1976 (the file’s inception).e6 After
exclusion of both persons with evidence for comorbid conditions likely to increase the risk of
death and persons unlikely to have epilepsy, the final cohort consisted of 3,688 persons. Followup was started at the time of the first AED prescription and ended at the earliest of the following:
age 50 years, death, or last registration in the Saskatchewan Health. SUDEP was identified
through death certificates and autopsy reports. There were 18 SUDEP cases in 33,299 patientyears, resulting in an incidence of 0.54/1,000 patient-years (95% CI 0.4–0.7).e6
In a third study previously discussed, investigators evaluated all deaths in persons aged 16–50 in
England and Wales for the year 1997 through the Office for National Statistics. Of the 612
deaths for which epilepsy was mentioned in the death information, 81% had undergone autopsy,
and of these deaths, 336 were due to SUDEP.e9 On the basis of estimates of a population of 25.64
million and an epilepsy prevalence of 0.5%, the SUDEP incidence was calculated as 2.6/1,000
patient-years (95% CI 1.8–3.8).e9
What is the incidence of SUDEP in the general population of persons with epilepsy who at
some point in the course of their disease were likely difficult to treat?
Using the UK General Practice Research Database, investigators in a previously discussed study
evaluated the occurrence of SUDEP in persons with epilepsy and assessed deaths in all patients
younger than 50 years receiving 2 or more AEDs. Because seizure frequency was not assessed, it
is impossible to determine the patients’ treatment response.e7 These patients were defined as
people who received prescriptions for at least 2 of the following AEDs within 30 days of each
other in the 3-year period from July 1, 1989, through November 30, 1992: phenytoin (PHT),
primidone, ethosuximide, sodium valproate (VPA), carbamazepine (CBZ), vigabatrin (VGB),
lamotrigine (LTG), and phenobarbital. The medical records from potential cases found in the
database were reviewed by the investigators. The rate for patients with probable SUDEP was
1.5/1,000 person-years (95% CI, 0.8–2.7).e7
What is the incidence of SUDEP in pregnant women with epilepsy?
In one study, investigators evaluated deaths in women with epilepsy who were pregnant,
including up to 42 days after termination of pregnancy, using the United Kingdom Confidential
Enquiry into Maternal Death Registry from 2006–2008.e10 Although all pregnancies in women
with epilepsy were not specifically derived from the database, the authors used a population
estimate of 0.6%. This rate was based on the rate of maternal pregnancies to women with
epilepsy derived from their own population in 1997–1998.e18 There were 11 SUDEP occurrences
in an estimated 13,978 pregnancies to mothers with epilepsy, leading to an incidence rate of
0.79/1,000 pregnancies (95% CI 0.6–1.0).e17 These data are a subset of an analysis of maternal
deaths from 1979–2008 that used the same databasee19 in which SUDEP occurrences were
reported, but the population estimate of maternal pregnancies to mothers with epilepsy was not
derived.
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Conclusions for incidence rates
The incidence rates for SUDEP confined to childhood ages of 0–18 years are precise across
studies. However, because of imprecision in the incidence results across the studies of the
general population of persons with epilepsy, for which there is often a lack of overlap of 95%
CIs, the guideline panel performed a random-effects meta-analysis for several subpopulations in
order to provide summary measures of the absolute or relative risk of SUDEP. Additionally, to
explore reasons for heterogeneity in the absolute risk of SUDEP reported, the panel conducted a
meta-analysis of subgroups of studies including different groups of persons with epilepsy (e.g.,
children vs adults) (table e-2). These incidence rates are subject to a number of risk factors, many
of which are presented in the following section.
1) Based on moderate confidence in the evidence from 3 Class I studies, SUDEP risk in
children with epilepsy is 0.22/1,000 patient-years (95% CI 0.16–0.31). See figure e-1.
2) Based on low confidence in the evidence due to considerable imprecision across 5
Class I studies,e6,e7–e9,e16 SUDEP risk increases in adults to 1.2/1,000 patient-years (95%
CI 0.64–2.32). See figure e-1.
3) Based on moderate confidence in the evidence from 1 Class I study, the SUDEP
incidence rate for pregnant women with epilepsy is 0.79/1,000 pregnancies (95% CI
0.6–1.0), which is not outside the overall SUDEP incidence rate.
4) Based on moderate confidence in the evidence from 1 Class I study, the general
population of people with epilepsy who at some point in the course of their disease
were likely difficult to treat, the overall SUDEP incidence rate is 1.5/1,000 patientyears (95% CI, 0.8–2.7). Because this study includes children, this SUDEP rate is
higher than that of epilepsy during childhood, but well within the range for the general
population of adults with epilepsy.
5) Based on low confidence in the evidence owing to considerable imprecision across 12
Class I studies, the overall SUDEP risk is 0.58/1,000 patient-years (95% CI 0.31–1.08).
To provide a summary estimate of SUDEP incidence rate, the guideline panel pooled estimates
from the studies using Bayesian random-effects meta-analysis with Poisson likelihood ratios and
vague uniform priors (figure e-2). Additionally, to explore the association between age and
SUDEP incidence, the guideline panel performed a Bayesian fixed-effects meta-regression with
Poisson likelihood ratios, vague uniform priors, and a model term for the age covariate (figure e3) (see appendix e-6 for the evidence profile tables). For the meta-regression, the panel estimated
the average age of patients in a study from the average enrollment age and the average length of
follow-up.
Question 2: Are there any risk factors for SUDEP?
Prognosis data: 6 Class I and 16 Class II articles
Studies are discussed by factor, class of evidence, and direction of effect where appropriate (see
table e-3). Large categories of similar risk factors are reported in denoted sections. Class I
studies are discussed before Class II articles for each factor.
Seizure-associated factors
Presence or absence of GTCS
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Two Class II studies addressed the SUDEP risk associated with having GTCS vs not having
GTCS.e20,e21
In 2011, investigators published a combined re-analysis of 4 case-control studies evaluating
SUDEP risk factors,e20 which together totaled 289 cases and 958 controls.e21–e24 Three of these
studies,e22–e24 which together totaled 225 SUDEP cases and 839 controls, were used in an
analysis of whether an increasing number of GTCS per year was associated with a significant
increased risk for SUDEP compared with the risk for people with epilepsy without GTCS (odds
ratio [OR] 5.07, 95% CI 2.94–8.76, for 1–2 GTCS per year; OR 15.46, 95% CI 9.92–24.10, for >
3 GTCS per year).
In a case-control study consisting of 62 cases and 124 controls,e21 investigators reported the
occurrence of GTCS as not significantly associated with increased risk (OR 1.90, 95% CI 0.72–
5.00).
Conclusion
It is likely that GTCS occurrence (vs no GTCS occurrence) increases SUDEP risk, based on
moderate confidence in the evidence from 2 Class II studies. Although 1 study shows
significance and the other does not, the CI of the smaller studye21 does not exclude an important
effect encompassed by the CI of the larger study.e20 The larger study also shows a dose-response
effect of GTCS occurrence vs not having GTCS on SUDEP risk,e20 which results in an upgrade
of the conclusion to high from moderate.
GTCS frequency
Two Class II studies addressed the SUDEP risk of GTCS frequency.
In a case-control study (19 cases and 19 controls), the frequency of “secondarily
generalized TCS” was significantly higher in cases of SUDEP than in controls (p = 0.035; OR
1.044, 95% CI 1.00–1.09).e25
The combined re-analysis also evaluated whether an increasing number of GTCS per year
was associated with a significant increased risk for SUDEP compared with the risk in patients
without GTCS (OR 5.07 [95% CI 2.94–8.76] for 1–2 GTCS per year, and OR 15.46 [95% CI
9.92–24.10] for >3 GTCS per year).e20
Conclusion
It is highly likely that GTCS frequency is associated with an increased SUDEP risk (based on 2
Class II studies upgraded to high from moderate because of magnitude of the effect). SUDEP
risk increases 3-fold at a GTCS frequency of >3/y, compared with a GTCS frequency of 1–2/y.
All seizure types
Four Class II studies addressed SUDEP risk when all seizure types were used for assessment.
In a case-control study (10 cases and 30 controls), investigators reported no difference in
SUDEP risk for seizure frequency including all types (further data not provided).e26
Another case-control study, previously discussede23 (20 cases and 80 controls), reported
that the risk of any seizures per month compared with none (none = reference of 1). Compared
with having no seizures, the SUDEP risk of a seizure frequency of less than or equal to 1 seizure
per month is OR 2.2 (95% CI 0.3–14.4); the risk of a seizure frequency of greater than 1 but less
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than or equal to 15 is OR 3.8 (95% CI 0.8–19.2); the risk of a seizure frequency of greater than
15 and less than or equal to 50 is OR 4.6 (95% CI 0.5–40.9); and the risk of a seizure frequency
of greater than 50 is OR 11.5 (95% CI 1.3–99.3). Overall, GTCS frequency was associated with
an increased SUDEP risk (OR 7.0 [2.0–24.2]); however, the frequency of all seizures was not
associated with an increased risk (OR 1.1 [0.3–4.0]).
In a nested case-control study discussed earlier (57 cases and 171 controls), investigators
compared 3–12 seizures per year with 2 or fewer seizures per year and reported a relative risk
(RR) for SUDEP of 4.64 (95% CI 1.22–17.63); further, the investigators estimated an RR of
10.16 for SUDEP (95% CI 2.94–35.18) in people with more than 50 seizures per year, compared
with those with up to 2 seizures per year.e24
In another nested case-control study (19 cases and 89 controls), investigators found that
seizure frequency of more than 1/wk was associated with an increased SUDEP risk: OR adjusted
for age and gender 3.0 (95% CI 0.97–9.2; p = 0.057).e27
Conclusion
The largest study showed an effect, and the CIs of the other studies could not exclude an effect.
It is biologically plausible that the inclusion of all seizure types of varying severity contributed to
the imprecise risk estimates. Therefore, although it is clear from the evidence from the 4 Class II
studies just discussed that GTCS increase SUDEP risk, the contribution of milder seizure types
to SUDEP risk cannot be determined from these studies.
Seizure freedom/seizure remission
One Class I article and 2 Class II articles addressed the SUDEP risk of seizure occurrence vs
prolonged seizure freedom.
In one Class I study, investigators performed an evaluation of overall death and SUDEP risk
factors in the entire study population of childhood-onset epilepsye28 and reported further analysis
in a later publicatione14 (counted as 1 study because the 2 reports analyzed the same population)
discussed previously. The investigators of this later publication found that an absence of 5-year
remission at study end or at last follow-up was a significant SUDEP risk factor. For 23 cases in
the population of 245 people studied, the adjusted hazard ratio (HR) in multivariate analysis was
5.1 (95% CI 1.5–17.3).e14 (The HR is the ratio of the hazard rates corresponding to the conditions
described by 2 levels of an explanatory variable.)
In a Class II case-control study discussed earlier (62 cases and 124 controls),
investigators reported that more SUDEP cases had had a seizure within the previous year than
controls, which yields an OR of 2.02 (95% CI 1.11–3.81; p = 0.001, adjusted by guideline panel
p = 0.007 for multiple comparisons [further detail not clearly stated]).e21
In another Class II nested case-control study discussed previously (57 cases and 171
controls), investigators reported that fewer cases (1, 8%) than controls (31, 6%) were seizure free
during the year before death and the year before inclusion, respectively; having any seizure
compared with being seizure free was associated with an RR of 23.20 (95% CI 3.16–170.28).e24
Conclusion
It is likely that having a seizure within the last year increases SUDEP risk (moderate confidence
in the evidence based on 2 Class II studies), as does having a seizure in the previous 5 years
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(moderate confidence in the evidence based on 1 Class I study) compared with being seizure
free.
Highly refractory epilepsy
Two Class I studies addressed the SUDEP risk associated with highly refractory epilepsy.
In one study, investigators evaluated the occurrence of SUDEP in 7 clinical trials of 5
AEDs.e29 Four were add-on trials in patients who had refractory epilepsy at a rate of at least 4
seizures per month, including partial-onset seizures, GTCS, and seizures with Lennox-Gastaut
syndrome. Placebo and AED arms were not evaluated separately. There were 52 SUDEP
occurrences in 13,617.1 patient-years, which results in an incidence rate of 3.82/1,000 patientyears (95% CI 3.50–4.14). Also evaluated were 3 monotherapy initiation trials wherein
participants had newly diagnosed epilepsy and were not taking any concomitant AEDs. For these
studies in 982.5 patient-years, there were no SUDEP occurrences, yielding a rate of 0/1,000
patient-years (95% CI 0.00–3.69 by Poisson analysis for rare events).e29
In the next study, investigators evaluated the SUDEP incidence rates in clinical trials of
LTG. For all patients taking LTG (not including placebo or active control arms), the incidence
rates in studies of newly diagnosed epilepsy (2 SUDEP/2,484 people with newly diagnosed
epilepsy, resulting in an incidence rate per patient-year of 2.2 [95% CI 0.38–7.4]) did not differ
from that of refractory epilepsy studies (2 SUDEP/1,695 people in refractory trials, yielding an
incidence rate per patient-years of 2.5 [95% CI 0.42–8.2]). In this analysis, the rate ratio of
SUDEP for add-on trials vs monotherapy trials was 1.5 (95% CI 0.3–8.5).e30
e30

Conclusion
There is insufficient evidence to support or refute the prognostic value of refractory epilepsy for
SUDEP (vs newly diagnosed epilepsy) (very low confidence in the evidence, 2 Class I studies,
both with insufficient precision to drive recommendations because 95% CIs included both
important and unimportant differences).
AED factors
Monotherapy or no therapy vs polytherapy
Two Class II studies (1 published in 2 reportse20,e31 and therefore counted as 1 study because the
same population was used) addressed the SUDEP risk associated with AED monotherapy vs
polytherapy.
In a combined analysis of 4 case-control studies,e20 investigators reported that for cases with no
GTCS per year, the use of polytherapy compared with no therapy or monotherapy did not
significantly increase SUDEP risk, which yields an OR of 1.87 (95% CI 0.93–3.75), although the
wide CI does not exclude a clinically important effect of polytherapy for this group. Compared
with participants with no GTCS per year taking either no therapy or monotherapy, the
participants with 1 or 2 GTCS per year or with an unknown number of GTCS per year who were
given no therapy or monotherapy had an OR of 4.46 (95% CI 2.43–8.19), and the patients with 3
or more GTCS per year who were given polytherapy had an OR of 9.18 (95% CI 4.96–16.97).
Compared with participants with no GTCS per year taking either no therapy or monotherapy, the
patients with 3 or more GTCS per year who were given no therapy or monotherapy had an OR of
13.49 (95% CI 6.78–26.83), and the patients with 3 or more GTCS per year and polytherapy had
an OR of 22.64 (95% CI 12.77–40.14).
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In the study that reevaluated the original data,e31 risk factors were adjusted for age at
death, gender, study site, and GTCS frequency. This analysis confirmed the finding that SUDEP
risk was increased by GTCS frequency and not use of a specific AED or number of AEDs,
including taking no AEDs or taking 1 or more AEDs.e31
In a previously discussed case-control studye7 (15 cases and 60 controls), investigators
reported that the SUDEP risk for those who had received 3 concurrent AED prescriptions
compared with the risk for those who received 1 prescription showed no difference, yielding a
SUDEP risk of 0.4 (95% CI 0.1–3.5).
Conclusion
There is insufficient evidence to support or refute the prognostic value of polypharmacy for
SUDEP (very low confidence in the evidence, 2 Class II studies, both with insufficient precision
and 95% CIs that include both important and unimportant differences).
SUDEP risk with specific AED
One Class II study (published in 2 reports) addressed the SUDEP risk associated with a specific
AED.
After adjustment for age at death, gender, study site in the combined data sets,e31 and
GTCS frequency, no specific AED was associated with an increased SUDEP risk, including
LTG (which had been implicated as a risk factor in a previous publication from the same datae20)
and CBZ (which had also been previously implicated as a risk factore24).
Conclusion
The evidence from I Class II study is low that use of a specific AED is associated with increased
SUDEP risk.
Lamotrigine
One Class I study and 2 Class II studies addressed SUDEP risk with LTG use, all of which also
specifically analyzed the risk in women with epilepsy compared with the risk in men with
epilepsy.
In the Class I study (discussed earlier),e30 investigators evaluated the risk of on-treatment
SUDEP in people taking LTG vs placebo or active control in 42 randomized clinical trials. There
were 4 SUDEP cases in 1,807 LTG-taking patient-years and 4 SUDEP cases in 1,351 placebo- or
active control–taking patient-years. The overall, unadjusted rate of SUDEP for LTG was 2.2
events per 1,000-patient years (95% CI 0.70–5.4). In the LTG arms relative to comparator arms,
adjusted for length of exposure and trial, SUDEP risk rates were the following: placebo
controlled, OR 0.22 (95% CI 0.00–3.14; p = 0.26); active comparator, OR 2.18 (95% CI 0.17–
117; p = 0.89); and placebo-controlled crossover, OR 1.08 (95% CI 0.00–42.2; p = 1.0).
Conclusion
Because of the wide CIs in 1 Class I study, there is insufficient evidence to determine whether
LTG use is associated with an increased SUDEP risk compared with placebo or other active
AED comparator treatment arms from clinical trial data.
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In the Class I study just discussed,e30 an analysis of 42 randomized controlled trials of
LTG, investigators reported the SUDEP incidence to be 2.0 (0.42–8.2) for females taking LTG
vs 2.5 (0.34–6.6) for males taking LTG.
In a Class II nested case-control study, also discussed earliere27 (19 cases and 89
controls), investigators reported LTG use to be associated with an increased SUDEP risk in
women, resulting in an OR of 8.9 (95% CI 1.9–42.1; p = 0.006).
A second previously discussed Class II case-control studye31 (160 case patients taking
LTG and 674 control participants taking LTG) reported no difference in SUDEP rates between
the genders for those taking LTG.
Conclusions
LTG is possibly associated with an increased SUDEP risk in women (low confidence in the
evidence based on 1 Class II study, with an additional Class I study and a Class II study with
insufficient information to assess precision).
Any change vs no change in therapy
One Class I study addressed the SUDEP risk associated with receiving placebo vs any new AED
at a therapeutic dose in a clinical trial population with highly refractory epilepsy.
In 2011, a study evaluated SUDEP in double-blind, placebo-controlled randomized trials of addon AEDs performed in adults with uncontrolled GTCS seizures resulting from either generalized
epilepsy or focal epilepsy.e32 Included were 112 studies for which complete prospective data
were available. The included trials evaluated a total of 21,224 patients and 5,589 patient-years.
Further, 27 AEDs were used at 86 doses, 8 (9%) of which did not prove to be efficacious.
SUDEP was diagnosed in 20 patients and 14 (13%) trials. Rates of SUDEP per 1,000 personyears were 0.9 (95% CI 0.2–2.7) in those who received efficacious AED doses and 6.9 (95% CI
3.8–11.6) in those allocated to placebo. For people with refractory focal epilepsy, random
assignment to an AED at an efficacious dose compared with placebo resulted in an OR of 0.17
(95% CI 0.05–0.57; p = 0.0046), indicating that add-on AEDs are protective against SUDEP.e32
Conclusion
It is likely that using a previously untried AED in people with highly refractory epilepsy such as
those enrolled in clinical trials decreases SUDEP risk by 40% to 95% (with moderate confidence
in the evidence from 1 Class I study).
Total AED burden
Two Class II studies addressed the SUDEP risk associated with the total number of AEDs ever
used.
The first case-control study,e22 previously discussed, examined 154 cases and 530 controls
controlled for frequency of convulsive seizures. The study reported that the OR was (1) 1–2
AEDs, OR = 1 (referent); (2) 3–4 AEDs, OR = 1.3 (95% CI 0.6–2.8); (3) more than 4 AEDs, OR
= 3.1 (95% CI 1.4–7.0); (4) 0 AEDs, OR = 21.7 (95% CI 4.4–106); (5) AED number unknown,
OR = 8 (95% CI 2.7–25.6).
In the second study, also discussed earlier, investigators evaluated SUDEP in a population-based
cohort study using a prescription drug database with 18 SUDEP events.e6 Poisson regression
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showed a 1.7-fold increase in SUDEP risk for each increment in maximum number of AEDs
used.
Conclusion
It is possible that lack of AED treatment in epilepsy is associated with an increased SUDEP risk
(low confidence in the evidence, 1 Class II study). It is possible that epilepsy treatment with a
higher number of AEDs is associated with an increased SUDEP risk (low confidence in the
evidence from 2 Class II studies downgraded to low from moderate because of uncertainty that
the total number of AEDs ever used is a surrogate for more refractory epilepsy).
Frequent changes in AED
One Class II study addressed the SUDEP risk associated with frequent AED dose changes.
From data in a previously discussed nested case-control studye24 (57 cases and 171
controls), investigators reported that changing AEDs 3 to 5 times in a year compared with not
making changes, adjusted for seizure frequency, was associated with an RR of 9.32 (95% CI
1.95–44.50) (study authors used conditional multiple logistic regression analysis).
Conclusion
It is possible that frequent AED dose changes (defined as changing AEDs 3–5 times per year) are
associated with an increased SUDEP risk, compared with not making any changes. Frequent
AED changes may be a surrogate for refractory epilepsy, but also reflect AED tolerability rather
than efficacy; therefore, the confidence in the evidence was downgraded to very low from low.
Therapeutic drug monitoring
One Class II study addressed the association of therapeutic drug monitoring (TDM) with SUDEP
risk.
In this nested case-control studye33 (57 cases and 171 controls), investigators reported the RR 3.7
(95% CI 1.0–13.1) for outpatient cases who had no TDM compared with those who had 1 to 3
TDMs during the 2 years of observation, adjusted for age, gender, seizure frequency, number of
AEDs concomitantly consumed, number of AED dosage changes per year, and number of
outpatient visits per year.
Conclusion
On the basis of 1 Class II study, having no TDM over 2 years is not associated with an increased
SUDEP risk compared with having 1 to 3 TDM events. However, the study is imprecise and
could include a clinically important effect. Therefore, the data are insufficient to support a
conclusion.
Presence of AED levels within recommended reference range
Two Class II case-control studies, both discussed earlier, addressed whether AED levels within
the reference range are associated with SUDEP risk.
In the first study,e20 investigators reported no association with CBZ, VPA, or PHT levels.
The second studye23 (20 cases and 80 controls) reported no difference in the proportion of people
with AED levels within the recommended reference range between SUDEP cases and controls.
No statistical detail was provided in these studies regarding this risk factor.
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Conclusion
On the basis of insufficient detail, no conclusion can be drawn from 2 Class II studies.
Other factors
Nocturnal seizures
One Class II study addressed the SUDEP risk associated with nocturnal seizures.e34
In this study, investigators reported in a case-control study (154 cases and 616 controls) an
increased SUDEP risk in cases with a history of nocturnal seizures compared with living controls
(OR 3.9 [95% CI 2.5–6.0]; p < 0.01) after adjustment for several SUDEP-associated factors.
Conclusion
It is possible that nocturnal seizures are associated with an increased SUDEP risk (confidence in
the evidence is low; 1 Class II study).
Nocturnal supervision
One previously discussed Class II study addressed the SUDEP risk associated with nocturnal
supervision of seizures.
In this case-control studye22 (154 cases and 530 controls), investigators reported
decreased SUDEP risk during nighttime sleep with an OR of 0.4 (95% CI 0.2–0.8) for
individuals with epilepsy who slept in the presence of another individual at least 10 years of age
and of normal intelligence.
Conclusion
It is likely that nocturnal supervision defined as the presence in the bedroom of another
individual of normal intelligence and at least 10 years old is associated with a decreased SUDEP
risk (confidence in the evidence from 1 Class II study upgraded to moderate from low because of
magnitude of the effect of 20%–80% reduction).
Nocturnal listening device
In the same case-control studye22 (154 cases and 530 controls), investigators reported that a
nocturnal listening device was associated with decreased SUDEP risk with an OR of 0.1 (95% CI
0.0–0.3).
Conclusion
It is likely that use of regular checks throughout the night or a nocturnal listening device is
associated with a decreased SUDEP risk (confidence in the evidence from 1 Class II study
upgraded to moderate from low because of magnitude of the effect of at least 70% reduction).
Epilepsy syndrome or etiology
One Class I study and 3 Class II studies (all discussed earlier) addressed the SUDEP risk
associated with specific epilepsy syndromes or epilepsy etiology.
In the Class I studye14 (23 SUDEP events in 245 persons), investigators reported that not having
a localization-related epilepsy is associated with an increased SUDEP risk with adjusted HR of
3.0 (95% CI 1.2–7.6).
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In the first Class II case-control studye26 (10 cases and 30 controls), investigators found no
difference in etiology distribution between cases and controls.
In the second Class II study, which followed a nested case-control designe27 (19 cases and 89
controls), investigators reported no difference in SUDEP rates when comparing localizationrelated cryptogenic (unknown etiology) or idiopathic epilepsies with other types of epilepsy or
comparing symptomatic (structural metabolic etiology) epilepsies with other types of epilepsies.
In the third Class II case-control study,e20 investigators reported that idiopathic generalized
epilepsy is associated with a lower SUDEP risk compared with all other seizure types, with an
OR of 0.69 (95% CI 0.49–0.98). In this study,e20 investigators also reported that, compared with
females without idiopathic generalized epilepsy, females with idiopathic generalized epilepsy
were protected from developing SUDEP (OR 0.16; 95% CI 0.04–0.57).
Conclusion
The Class I study directly contradicts the Class II studies, one of which is larger and more
precise than the Class I study. Therefore, the evidence is insufficient to support or refute the
association of SUDEP risk with an epilepsy syndrome or etiology (Class I evidence inconsistent
with more precise Class II evidence).
Presence of MRI abnormality
Five Class II articles addressed the SUDEP risk associated with structural brain pathology.
In a case-control studye23 (20 cases and 80 controls), investigators reported that epileptogenic
structural brain lesions imparted no increased risk and yielded an OR of 0.7 (95% CI 0.2–2.3).
In a nested case-control studye24 (57 cases and 171 controls), investigators reported no increased
risk with CNS abnormality, with an RR of 1.38 (95% CI 0.52–3. 65).
In a case-control studye25 (19 cases and 19 controls), investigators reported that pathologic MRI
findings were associated with decreased SUDEP risk showing an OR of 0.11 (95% CI 0.01–
0.88).
In a case-control studye26 (10 cases and 30 controls), investigators found no difference in
presence of MRI lesions, yielding an OR of 1.5 (95% CI 0.36–6.32).
In a nested case-control studye27 (19 cases and 89 controls), investigators reported pathology on
CT or MRI were not risk factors; however, the 95% CI is broad (0.9–17.6).
Conclusion
Five small Class II studies provide conflicting evidence. Therefore, the evidence is insufficient to
support or refute whether MRI abnormalities are associated with SUDEP risk.
Presence of intellectual disability
Three Class II studies, discussed earlier, addressed the SUDEP risk associated with intellectual
disability.
In a case-control studye7 (15 cases, 60 controls), investigators found an RR of 1.4 (95% CI 0.3–
8.0).
In a case-control study,e20 investigators reported an OR of 1.38 (95% CI 0.91–2.09).
In another Class II study,e6 investigators evaluated 18 SUDEP cases in a population-based cohort
study using a prescription drug database. Hospitalization for intellectual disability was associated
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with increased risk (minimum incidence density ratio = 1.2 and maximum incidence density ratio
= 1.8).
Conclusion
Evidence is low for supporting an association of intellectual disability with an increased SUDEP
risk (2 Class II studies with wide CIs that include both no risk and increased risk, and 1 Class II
study showing an association).
Gender
Five Class II studies addressed the gender-associated SUDEP risk. Two showed increased
SUDEP risk in men compared with women.
In the first study,e6 investigators evaluated SUDEP in a population-based cohort study using a
prescription drug database with 18 SUDEP events and reported that male gender was associated
with increased risk (minimum incidence density ratio 1.4 and maximum incidence density ratio
1.8).
In the next case-control studye20 (289 cases and 958 controls), investigators found an association
between male gender and increased risk that results in an OR of 1.42 (95% CI 1.07–1.88).
Three studies showed no increased SUDEP risk in men compared with women.
In a report from a clinical trials databasee29 with 52 SUDEP cases in 13,617.1 patient-years, 3.0%
of deaths due to SUDEP were reported in women (95% CI 1.8–4.8%) and 4.4% deaths due to
SUDEP in men (95% CI 3.2–6.2%). The OR could not be calculated from the available data.
From a nested case-control studye27 (19 cases and 89 controls), investigators reported 12/19
(63%) SUDEP cases in women and 40/89 (45%) SUDEP events in women in the control group
(p = 0.149). The resulting OR is 0.71 (95% CI 0.26–1.98).
In a case-control studye26 (10 cases and 30 controls), investigators reported no difference in the
proportion of SUDEP events occurring in males (6/10 cases and 17/30 controls; p = 0.68). The
resulting OR is 1.15 (95% CI 0.27–4.92).
Conclusion
The evidence is conflicting because 2 of the Class II studies showed increased SUDEP risk with
male gender and the 3 remaining Class II studies showed no difference in SUDEP rates across
gender. However, the study with greatest precision showed an increased risk,e20 and the studies
that showed no difference were imprecise, with 95% CIs that cannot exclude an important
association. Therefore, evidence is low for a male gender-associated increased SUDEP risk.
Age at epilepsy onset
One Class I article and three Class II articles addressed the SUDEP risk associated with age at
epilepsy onset.
In the Class I study,e28 investigators reported on a prospective cohort study in which there were
23 SUDEP events in 240 persons. The study found that, in a multivariate analysis, people with
age at epilepsy onset of less than 2 years compared with children with onset at older ages did not
have increased SUDEP risk (HR 1.9; 95% CI 0.7−5.2; p = 0.20).
In a Class II case-control studye26 (10 cases and 30 controls), investigators reported no difference
in age at onset (cases mean age at onset 13.1 years [SD 7.8; range 2–28], controls mean age at
onset 10.7 years [SD 8.6; range 1–31]; p = 0.91).
22

In a Class II case-control study,e20 investigators compared people with an epilepsy onset age
between younger than 16 years and 16 to 60 years and found a 1.72-fold increased SUDEP risk
in the younger age group (95% CI 1.23–2.40); those with onset after age 60 were 60% less likely
to have SUDEP, but this was not significant.
In a Class II nested case-control studye27 (19 cases and 89 controls), investigators reported no
increased risk with epilepsy onset before age 16 years in cases compared with controls (OR 0.6
[95% CI 0.2–1.9]).
Conclusion
The evidence from 1 Class I study and 3 Class II studies is conflicting, and several studies show
wide CIs that could include either decreased or increased risk of SUDEP with younger age
compared with older ages. Therefore, the evidence is insufficient to support or refute an
association of age at epilepsy onset with SUDEP risk.
Duration of epilepsy
Four Class II studies addressed the SUDEP risk in association with duration of epilepsy.
In a case-control study,e20 investigators reported that duration of epilepsy for more than 15 years
compared with less than or equal to 15 years was associated with an increased SUDEP risk that
results in an OR of 1.95 (95% CI 1.45–2.63).
From a clinical trials databasee29 in which there were 52 SUDEP occurrences in 13,617.1 patientyears, investigators reported that a duration of epilepsy of <5 years to more than 20 years was not
significant. Rates ranged from 5.1% (95 % CI 1.9–13.5) in persons with epilepsy of more than 5
years’ duration to 2.6% (95% CI 1.5–4.5) for epilepsy of more than 20 years’ duration.
In a nested case-control studye27 (19 cases and 89 controls), investigators reported no difference
in SUDEP risk with duration of epilepsy more than 10 years (OR 1.0 [95% CI 0.3–3.0]).
In a case-control study,e26 investigators reported on 10 cases and 30 controls who had undergone
video-EEG monitoring and found no difference in SUDEP risk with duration of epilepsy (p =
0.7810).
Conclusion
The evidence from 4 Class II studies is conflicting, and 1 of the studies shows wide CIs that
could include either decreased or increased risk of SUDEP with longer duration of epilepsy.
Therefore, the evidence is insufficient to support or refute an association of duration of epilepsy
with SUDEP risk.
Extratemporal vs temporal lobe epilepsy
One Class II study addressed the SUDEP risk associated with having extratemporal epilepsy vs
not having extratemporal epilepsy.
In a case-control study of people with refractory epilepsye26 (10 cases and 30 controls),
investigators reported that nonlateralizable onset vs temporal onset was a risk factor with an OR
of 7.94 (95% CI 3.13–20.15).
Conclusion
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It is possible that nonlateralizable or extratemporal epilepsy in people with refractory epilepsy is
associated with an increased SUDEP risk (low confidence in the evidence based on 1 Class II
study).
Heart rate variability
One Class II study addressed the SUDEP risk associated with heart rate variability.
In a case-control studye25 (19 cases and 19 controls), investigators reported no difference
between cases and controls, adjusted for seizure clustering. Multiple aspects of cardiac rhythm
were assessed across groups, with generally narrow CIs surrounding the differences.
Conclusion
It is possibly that heart rate variability is not associated with SUDEP risk (low confidence in the
evidence based on 1 Class II study).
Presence of implanted vagus nerve stimulator
One Class I study and one Class II study addressed the SUDEP risk in association with vagus
nerve stimulator (VNS) use. In the Class I study,e35 investigators analyzed mortality after VNS
implantation, using the UK National Medical Research Information Service. In 466 people
enrolled from 1995 to 2010, encompassing 2,993.83 person-years of follow-up, SUDEP rates did
not differ in comparison with less than 2 years of use (3.4/1,000 patient-years; 95% CI 0.7–10) to
more than 2 years of use (3.3/1,000 patient-years; 95% CI 1.3–6.8). Investigators in the Class II
studye36 analyzed the VNS clinical trials and open-market databases evaluating 1,819 individuals
followed for 3,176.3 person-years. The study authors reported that when the VNS experience is
stratified by duration of use, the rate of SUDEP was 5.5/1,000 patient-years over the first 2 years,
but only 1.7/1,000 thereafter, resulting in an RR of 2.72 (95% CI 0.6–12.8) (rate calculated per
1,000 patient-years because primary data were unavailable).
Conclusion
The evidence is insufficient to support or refute whether VNS use for more than 2 years is
associated with decreased SUDEP risk; however, the wide CIs in 1 Class I article and 1 Class II
article indicate that a clinically important effect of reducing SUDEP risk cannot be excluded.
Use of psychotropic drugs
Three Class II studies addressed the SUDEP risk associated with psychotropic drug use.
In a nested case-control studye24 (57 cases and 171 controls), investigators reported no
significant increased SUDEP risk associated with antipsychotics (RR 2.14 [95% CI 0.90–5.10])
but found an increased SUDEP risk for anxiolytics (RR 3.00 [95% CI 1.16–7.76]).
Investigators evaluated SUDEP in a population-based cohort study from a drug
prescription database and found 18 SUDEP events.e6 The study authors reported that the number
of psychotropic drug prescriptions was not associated with increased SUDEP risk.
In a case-control studye23 (20 cases and 80 controls), investigators reported no difference
in SUDEP risk (OR 1.6 [95% CI 0.4–5.6]) for psychotropic drug use in cases vs controls.
Psychotropic drugs studied were anxiolytic drugs, antipsychotic drugs, and antidepressant drugs.
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Conclusion
The evidence overall is insufficient to support an association between psychotropic drug use and
SUDEP risk; however, in the 3 Class II articles, CIs are wide, and an important association
cannot be ruled out. The evidence is low that anxiolytics increase SUDEP risk.
Epilepsy surgery
One Class II case-control studye20 addressed the SUDEP risk associated with epilepsy surgery
factors, including the Engel Epilepsy Surgery Outcome Scale score.e37 In that study, investigators
reported no significant association between prior epilepsy surgery and SUDEP risk, resulting in
an OR of 0.91 (95% CI 0.36–2.30).
Conclusion
On the basis of 1 Class II study, the evidence is low in support of an association between
epilepsy surgical outcome by Engel Class or having undergone epilepsy surgery and SUDEP
risk; however, wide CIs cannot exclude a clinically important effect of a decreased or increased
SUDEP risk.
Comorbid mental health disorders
One Class II study addressed the SUDEP risk associated with comorbid mental health disorders.
In a case-control studye20 (289 cases and 958 controls), investigators reported that presence of a
comorbid mental health disorder was not associated with an increased SUDEP risk (OR 0.63,
95% CI 0.31–1.28).
Conclusion
On the basis of 1 Class II study, the evidence is insufficient to support or refute an association
between presence of comorbid mental health disorders and increased SUDEP risk (wide CIs
include both a lack of effect and a clinically important effect).
Alcohol abuse and lung disease
One Class II case-control study addressed the SUDEP risk associated with alcohol abuse and
lung disease (one Class II study for each disorder). This studye20 found that alcohol abuse was
not associated with an increased SUDEP risk (OR 1.63 [95% CI 0.99–2.66]).In that same
study,e20 investigators reported that lung disease was not associated with an increased SUDEP
risk (OR 0.77 [95% CI 0.40–1.48]).
Conclusion
On the basis of 1 Class II study, there is insufficient evidence to support or refute an association
between increased SUDEP risk and alcohol abuse or lung disease (wide CIs include both a lack
of effect and a clinically important effect).
Postictal EEG suppression seen on video EEG
Two Class II studies addressed the SUDEP risk associated with postictal EEG suppression.
In a case-control studye26 (10 cases and 30 controls), investigators reported from epilepsy
monitoring unit data that postictal generalized EEG suppression (PGES) was seen in 15/30
(50%) seizures in case patients who later died of SUDEP and 35/92 (38%) control seizures. After
adjustment for age, gender, and age at epilepsy onset, OR analysis of all seizures indicated
significantly elevated odds of SUDEP for patients with PGES durations of >50 seconds (p <
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0.05). Beyond 80 seconds, the odds were quadrupled (p < 0.005). For generalized motor seizures,
the odds of SUDEP were significantly elevated, with PGES durations of >20 seconds (p < 0.05).
Each 10-second epoch of PGES up to >90 seconds, which was the longest duration evaluated,
was associated with an increasing SUDEP risk, although this analysis is imprecise because of
small numbers of cases.
A second case-control studye38 (17 cases and 17 controls) reported that PGES is
associated with GTCS vs complex partial seizures but is not an independent risk factor for
SUDEP. This analysis was adjusted for seizure clustering and for seizure characteristics. PGES
occurred in 4/17 patients who died of SUDEP and 3/19 controls, resulting in an OR of 1.6 (95%
CI 0.3–8.7). The duration of PGES did not correlate with SUDEP.
Conclusion
When seizure type is controlled for in GTCS vs other seizure types, PGES is not clearly
associated with SUDEP; however, a clinically important effect cannot be ruled out on the basis
of wide CIs. Therefore, the evidence is insufficient to support or refute that postictal EEG
suppression affects SUDEP risk (2 Class II studies).
CONCLUSIONS FOR ALL EVIDENCE
Table e-4 presents the conclusions for the most concerning risk factors which may be actionable
and for which the confidence in the evidence is greater than low. Summary estimates of the ORs
for putative SUDEP risk factors were calculated using standard inverse variance meta-analysis.
Several ORs are inverted from the primary data in order to present the risk increase when the risk
factor is not present.
PRACTICE RECOMMENDATIONS
Appendix e-7 provides a description of the steps and rules for formulating recommendations. For
the rationale profiles for the practice recommendations, see appendix e-8.
Rationale for incidence
Our systematic review found that the SUDEP risk in children with epilepsy is 0.22/1,000 patientyears (95% CI 0.16–0.31). The SUDEP risk increases in adults to 1.2/1,000 patient-years (95%
CI 0.64–2.32). There is considerable uncertainty regarding the estimates of the adult risk.
People with epilepsy and their families prefer to be informed of the individual’s risk for a
catastrophic event such as SUDEP, even when the probability of the event is low.e39 This
preference is subject to cultural influences. After being informed of an adverse event, people
commonly overestimate the risk of that adverse event’s happening to them.e40 Such
overestimation unduly increases anxiety related to an adverse event. Overestimation can be
lessened by presenting the risk as the probability of both having and not having the event,e41 and
by using numbers in addition to wordse40 and frequencies rather than percentages to convey the
risk.e42
Incidence recommendation 1: SUDEP incidence in children
Clinicians caring for children with epilepsy should inform the children’s parents or guardians
that (Level B for the following)
 There is a rare risk of SUDEP
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In 1 year, SUDEP typically affects 1 in 4,500 children with epilepsy; in other words,
annually, 4,499 of 4,500 children will not be affected by SUDEP
Incidence recommendation 2: SUDEP incidence in adults
Clinicians should inform their adult persons with epilepsy that (Level B for the following)
 There is a small risk of SUDEP
 In 1 year, SUDEP typically affects 1 in 1,000 adults with epilepsy; in other words,
annually, 999 of 1,000 adults will not be affected by SUDEP
Rationale for GTCS as risk factor
Our systematic review found that a major risk factor for SUDEP is the presence and frequency of
GTCS. For example, people with 3 or more GTCS per year have a 15-fold increased risk of
SUDEP. This relative risk increase translates to an absolute risk of up to 18 deaths per 1,000
patient-yearse20 for people with frequent GTCS.
The large SUDEP risk increase from GTCS, coupled with epilepsy monitoring unit evidencee43
demonstrating that a GTCS was always the precipitating event of SUDEP, strongly suggests that
GTCS are not just associated with SUDEP but, rather, are in the causal path to SUDEP. From
this, it seems reasonable to infer that improved control of an individual’s GTCS will result in a
reduced risk of SUDEP. Thus, a reduction in SUDEP risk is an additional benefit to the many
benefits resulting from improved seizure control.
As with all benefits associated with improved seizure control, the potential benefit of SUDEP
risk reduction needs to be balanced with the risks and burdens associated with antiseizure
therapies.
Recommendation regarding the risk factor of GTCS
For persons with epilepsy who continue to experience GTCS, clinicians should continue to
actively manage epilepsy therapies to reduce seizure occurrences and the risk of SUDEP while
incorporating patient preferences and weighing the risks and benefits of any new approach
(Level B).
Rationale for the risk factor of lack of nocturnal supervision
GTCS are clear risk factors for SUDEP, and nocturnal seizures may also increase risk. These
findings, in conjunction with the observation that postictal respiratory depression is a major
mechanism in SUDEP,e43 suggest that unwitnessed nocturnal seizures and postictal respiratory
depression can cause SUDEP.
Moreover, the presence in the bedroom of another individual at least 10 years of age and of
normal intelligence is associated with a decreased SUDEP risk. These results imply that a
bedroom observer could detect seizures, check on the patient, and provide sufficient stimulation
to prevent respiratory arrest. This association does not indicate that these interventions directly
mitigate the mechanism that causes SUDEP.
If it were in accordance with patient and family circumstances and values, nocturnal supervision
could reduce SUDEP risk; however, providing nighttime observation might be overly
burdensome and intrusive.
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Recommendation regarding the risk factor of GTCS and nocturnal seizures
For persons with frequent GTCS and nocturnal seizures, clinicians may advise selected patients
and families, if permitted by their individualized epilepsy and psychosocial circumstances, to use
nocturnal supervision or other nocturnal precautions, such as the use of a remote listening device,
to reduce SUDEP risk (Level C).
Rationale for uncontrolled epilepsy as a risk factor
One of the most consistent findings of this review is that many factors that are indicators of
uncontrolled epilepsy, including having GTCS, having frequent GTCS, and the absence of
seizure freedom, are strongly associated with SUDEP.
Usually, people with epilepsy and their families prefer to be informed of factors that are
associated with an increased risk of a catastrophic event such as SUDEP. Patients are especially
interested in factors that might reduce their risk even when a causal link between the factor and a
reduction in risk has not been established. One example of a risk factor that has attracted great
interest but remains to be proven is the prone position as a contributor to SUDEP.e44 In addition
to the need for further supporting evidence to confirm that this is a risk factor, it is unknown
whether any contribution of prone position to SUDEP occurrence is due to the initial sleeping
position or the final position after a GTCS. Knowledge of these risk factors might suggest
behaviors that could modify the risk factors (e.g., improved therapy adherencee45), increase the
person’s sense of control, and reduce the anxiety that comes from awareness of the risk. Less
severe seizure types, such as focal seizures or myoclonic seizures, are not proven to be
associated with increased SUDEP risk, but individuals who have them often remain at risk for
GTCS in the setting of therapy nonadherence. Therefore, therapy adherence to maintain freedom
from GTCS is important even when an individual is not experiencing this severe seizure type.
Recommendation regarding the risk factor of uncontrolled epilepsy
Clinicians should inform their persons with epilepsy that seizure freedom, particularly freedom
from GTCS (which is more likely to occur with medication adherence), is strongly associated
with a decreased risk of SUDEP (Level B).
Additional conclusions (no recommendations made)
The evidence is low that the following factors are associated with altering SUDEP risk:
 Nocturnal seizures (associated with increased risk)
 Any specific AED (none associated specifically with increased risk)
 LTG use in women (associated with increased risk)
 Never having been treated with an AED (associated with increased risk)
 Number of AEDs used overall (associated with increased risk)
 Heart rate variability (not associated with increased risk)
 Extratemporal epilepsy (associated with increased risk)
 Intellectual disability (associated with increased risk)
 Male gender (associated with increased risk)
 Anxiolytic drug use (associated with increased risk)
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The evidence is very low or conflicting that the following factors are associated with altering
SUDEP risk:
 Overall seizure frequency when evaluated by using all seizure types
 Medically refractory epilepsy vs not having well-controlled seizures defined as no
seizures for the past year
 Monotherapy vs polytherapy
 CBZ, PHT, or VPA levels that are above, below, or within the reference range
 Psychotropic drug use
 Mental health disorders, lung disorders, or alcohol use
 LTG use in people with highly refractory epilepsy
 Frequent changes in AEDs
 Therapeutic drug monitoring
 Undergoing a resective epilepsy surgical procedure (although current research does not
rule out the possibility of a beneficial effect or, further, the potential effect of epilepsy
surgery on reducing GTCS frequency and epilepsy severity on reducing SUDEP risk)
 Engel outcome of epilepsy surgery (although current research does not rule out the
possibility of a beneficial effect and, further, the potential effect of epilepsy surgery on
reducing GTCS frequency and epilepsy severity on reducing SUDEP risk)
 VNS use for more than 2 years (however, current research does not rule out the
possibility of a beneficial effect and, further, the potential effect of epilepsy surgery on
reducing GTCS frequency and epilepsy severity on reducing the risk of SUDEP)
 Epilepsy etiology, whether idiopathic or localization related
 Structural lesion on MRI
 Duration of epilepsy
 Age at epilepsy onset
 Postictal EEG suppression
SUGGESTIONS FOR FUTURE RESEARCH
1. Systematic methods should be developed to identify and report the incidence of SUDEP
in different epilepsy populations in order to obtain a better understanding of the incidence
and causes of this devastating condition.
2. Educational efforts are needed to improve the forensic knowledge of SUDEP among
professionals such as medical examiners, coroners, and pathologists in order to help
determine, and document on death certificates, the etiology in individuals, and in order to
improve overall knowledge of this condition.
3. Research to identify preventable risk factors should be supported and encouraged so that
future clinical trials will be conducted to reduce SUDEP occurrence. Of particular
importance is to better understand (a) the relationship between the nature, severity, and
duration of epilepsy and the occurrence of SUDEP, and (b) whether current treatments
affect the risk of developing SUDEP.
4. Because of (a) risks identified with frequent GTCS, (b) the fact that one study shows
more SUDEP events occur in people in placebo arms of trials, and (c) increased SUDEP
risk, serious consideration should be given to avoid assigning people with frequent GTCS
to placebo for long periods.
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Figure e-1. Forest plot of SUDEP incidence rates in children and adults.

k-Patient-years: 1,000 patient-years. LCL: lower 95% confidence limit. UCL: upper 95%
confidence limit.
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Figure e-2. Forest plot of SUDEP incidence rates with random-effects Poisson summary
incidence rate. Studies are ordered by patient-years of follow-up. Incidence rates are per 1,000
patient-years and are plotted on a logarithmic scale.
Study Year
Langan 2002
Holst 2013
Tennis 1995
Berg 2013
Aurlien 2012
Ackers 2011
Lhatoo 2001
Langan 1998
Sillanpaa 2013
Nickels 2012
Summary

k-Patient Incidence/
years k-pt years
129.23
2.60
122.18
0.41
33.30
0.54
30.28
0.30
24.80
0.77
26.89
0.19
11.40
0.09
10.20
1.50
9.80
2.30
4.56
0.22
0.6

T2 = 1.8 (95% CrI 0.49 to 5.44)

LCL
2.34
0.31
0.35
0.14
0.46
0.08
0.02
0.90
1.57
0.04
0.22

UCL
2.89
0.54
0.85
0.52
1.15
0.43
0.49
2.43
3.51
0.60
1.27
0.01

0.10

1.00

10.00

k-Patient-years: 1,000 patient-years. LCL: lower 95% confidence limit. UCL: upper 95%
confidence limit. T2: tau-squared estimate of heterogeneity. CrI: credible interval.
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Figure e-3. Scatter plot of study incidence rates vs estimate of average age of patients during the
study. Incidence rates are plotted on a logarithmic scale. The center of a circle corresponds to the
point estimate of the incidence from a specific study. Larger circles correspond to studies with a
larger number of patient-years of follow-up. The insert contains the regression equation.

LN(IR) = LN(0.125) + Beta*age
Beta: 0.077 (95% CrI 0.063 to 0.093)

LN: natural logarithm. IR: incidence rate per 1,000 patient-years. Beta: coefficient measuring the
strength of association between age and incidence rate. CrI: credible interval.
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Table e-1. Incidence rates in all Class I studies
First author, y
Population
Patient-years
Ackers, 2011e11 Deaths in
6,190 persons
children aged 0– followed for
18 y who were
26,890 patientprescribed AEDs years
and had an
associated
diagnosis of
seizures or
epilepsy in UK
medical practices
contributing to
the General
Practice
Research
Database from
1993–2005
e12
Berg, 2013
4 pediatric
The 2,229
cohorts of
patients were
pediatric patients followed for a
with epilepsy
total of 30,284
diagnosed with
patient-years
epilepsy at a
mean of 6 y and
observed for a
mean of 20 y
Sillanpaa,
Children <16 y
9,800 patient2013e14
who were
years calculated
observed and had from data
a diagnosis of
epilepsy in 1964
in the catchment
area of Turku
University
Hospital,
Finland, until
their death or
until January 1,
2003
e8
Langan, 1998
Evaluated the
10,200 patientpopulation of
years calculated
South Dublin,
from data
Ireland; South
County Dublin,
Ireland; and

Calculation
From data

Results
SUDEP
occurred in 5
patients from
ages 0–18 years
for an incidence
of 0.19 per 1,000
patient-years
(95% CI 0.06–
0.43)

From data

SUDEP
incidence rate of
0.3 per 1,000
patient-years
(95% CI 0.2–
0.6)

From data

SUDEP
incidence is 2.3
per 1,000
patient-years
(95% CI 1.5–
3.4)

As stated by the
authors,
assuming a
prevalence of
0.5% for
epilepsy, using

SUDEP
incidence is 1.5
per 1,000
patient-years
(95% CI 0.9–
2.5)
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Tennis, 1995e6

Langan, 2002e9

Aurlien, 2012e17

Holst, 2013e16

Count Wicklow,
Ireland, for
SUDEP,
estimated to be
681,000 persons,
from May 1992
through April
1995
Persons aged 15–
49 y who had
filled AED
prescriptions on
4 or more
occasions
identified from
the
Saskatchewan
Health
prescription drug
file
Evaluated all
deaths in persons
aged 16–50 y in
England and
Wales for the
year 1997
through the
Office for
National
Statistics, for
which epilepsy
was mentioned
in the death
information
SUDEP in
Rogaland
County, Norway,
in the 10-year
period from
August 1, 1995,
to July 31, 2005
The population
studied consisted
of all Danish
residents in the

the population
estimate for 3 y
of observation

33,299 personyears

From data

SUDEP
incidence of
0.54 per 1,000
patient-years
(95% CI 0.4–
0.7)

Based on
estimates of a
population of
25.64 million
with an epilepsy
prevalence of
0.5%

Estimated

SUDEP
incidence is
from 2.6 per
1,000 patientyears based on
estimate of 0.5%
epilepsy
prevalence (95%
CI 1.8–3.8 per
1,000 patientyears)

Based on the
Estimated
population of the
county for these
10 years, with an
estimated
epilepsy
prevalence of
0.7%
33,022 cases
From data
with epilepsy
(median followup 3.7 years)

SUDEP
incidence 0.5 per
1,000 patientyears (95% CI
0.2–0.7)

SUDEP
incidence rate of
0.41 (95% CI
0.32–0.55) per
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Derby, 1996e7

Lhatoo, 2001e15

age group 1–35
years, in the
period 2000–
2006 (inclusive)
Persons with
refractory
epilepsy in the
UK General
Practice
Research
Database
(assessed deaths
in all persons
younger than 50
y who were
receiving 2 or
more concurrent
AEDs; this
sample defined
as people who
received
prescriptions for
at least 2 of the
following AEDs
within 30 days of
each other in the
3-y period from
July 1, 1989,
through
November 30,
1992: phenytoin,
primidone,
ethosuximide,
sodium
valproate,
carbamazepine,
vigabatrin,
lamotrigine, and
phenobarbital
Cohort of 792
patients newly
diagnosed with
epilepsy aged 0–
90 y recruited
into the UK
NGPSE from

1,000 personyears

6,784 personyears

From data

Highly probable
SUDEP was 1.5
per 1,000
person-years
(95% CI, 0.8–
2.7)

11,400 personyears

From data

SUDEP
incidence rate
0.09 per 1,000
patient-years
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Edey, 2014e10

275 contributing
practices over
the 3-y period of
1984–1987
United Kingdom
Confidential
Inquiry into
Maternal Deaths
from 2006–2008

13,978
pregnancies

Estimated

SUDEP
incidence 0.79
per 1,000
pregnancies
(95% CI 0.6–
1.0)
SUDEP
incidence 0.22
per 1,000
patient-years
(95% CI 0.4–
0.6)

Nickels, 2012e13

The Medical
4,558.5 patient- From data
Diagnostic Index years
of Rochester
Epidemiology
Project evaluated
children living in
Olmsted county,
MN, aged birth
though 17 y
Abbreviations: AED = antiepilepsy drug; NGPSE = National General Practice Study of
Epilepsy; SUDEP = sudden unexpected death in epilepsy.
Table e-2. Conclusions for SUDEP incidence
Population

SUDEP/1,000 patient-years
(CI)
0.58 (0.31–1.08)

Confidence level

Childhood

0.22 (0.16–0.31)

High

Adulthood

1.2 (0.64–2.32)

Low

Overall

Table e-3. Prognostic risk factors
First author, y Class
Study design
Sillanpää,
2013e14

I

Ryvlin, 2011e32

I

Racoosin,
2001e29

I

Prospective,
populationbased study
From AED
clinical trials
From 4 add-on
AED clinical
trials

Low

Number of
Comments
participants/patients
245

21,224
13,617.1 patientyears
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Tomson,
2013e30

I

Langan, 2005e22

II

Walczak,
2001e23
Hesdorffer,
2011e20
Surges, 2010e25

II

Hitiris, 2007e21

II

Lhatoo, 2010e26

II

II
II

Nilsson, 1999e24 II
Aurlien, 2012e27 II
Hesdorffer,
2012e31
Tennis, 1995e6

II

Derby, 1996e7

II

II

Nilsson, 2001e33 II
Racoosin,
2001e29

II

Surges, 2011e38

II

Annegers,
2000e36

II

Lamberts,
2012e34

II

From clinical
trials of
lamotrigine
Case-control
study
Case-control
study
Case-control
study
Case-control
study

4,179

Case-control
study
Case-control
study
Nested casecontrol study
Nested casecontrol study
Case-control
study
Populationbased cohort
Nested casecontrol study
Nested casecontrol study
Reported from a
clinical trial
database
Case-control

62 cases and 124
controls
10 cases and 30
controls
57 cases and 171
controls
19 cases and 89
controls
216 cases and 831
controls

From VNS
clinical trial and
open-market
database
Case-control
study

154 cases and 530
controls
20 cases and 80
controls
289 cases and 958
controls)
19 cases and 19
controls

15 cases and 60
controls
57 cases and 171
controls
13,617.1 patientyears
17 cases and 17
controls
1,819 patients
followed for
3,176.3 person-years

154 SUDEP cases
and 616 living
controls
Sillanpää,
I
Prospective
23 SUDEP
e28
2010
cohort study
occurrences
Granbichler,
1
Retrospective
10 SUDEP
e35
2015
cohort study
occurrences
Abbreviations: AED = antiepilepsy drug; SUDEP = sudden unexpected death in epilepsy; VNS =
vagus nerve stimulator.
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Table e-4. Conclusions for SUDEP risk factors
Factor
Odds ratio (CI)
Confidence level
10 (7–14)
Moderate
Presence of GTCS vs lack of
GTCS
OR 5.07 (2.94–8.76) for 1–2
High
Frequency of GTCS
GTCS per y, and OR 15.46
(9.92–24.10) for >3 GTCS
per y
4.7 (1.4–16)
Moderate
Not being seizure free for 1–
5y
6 (2–20)
Moderate
Not adding an AED when
patients are medically
refractory
0.4 (0.2–0.8)
Moderate
Nocturnal supervision (risk
reduction)
0.1 (0.0–0.3)
Moderate
Use of nocturnal listening
device (risk reduction)
Abbreviations: AED = antiepileptic drug; CI = confidence interval; GTCS = generalized tonicclonic seizure; OR = odds ratio.
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DISCLAIMER
Clinical practice guidelines, practice advisories, systematic reviews and other guidance published
by the American Academy of Neurology and its affiliates are assessments of current scientific
and clinical information provided as an educational service. The information: 1) should not be
considered inclusive of all proper treatments, methods of care, or as a statement of the standard
of care; 2) is not continually updated and may not reflect the most recent evidence (new evidence
may emerge between the time information is developed and when it is published or read); 3)
addresses only the question(s) specifically identified; 4) does not mandate any particular course
of medical care; and 5) is not intended to substitute for the independent professional judgment of
the treating provider, as the information does not account for individual variation among
patients. In all cases, the selected course of action should be considered by the treating provider
in the context of treating the individual patient. Use of the information is voluntary. AAN
provides this information on an “as is” basis, and makes no warranty, expressed or implied,
regarding the information. AAN specifically disclaims any warranties of merchantability or
fitness for a particular use or purpose. AAN assumes no responsibility for any injury or damage
to persons or property arising out of or related to any use of this information or for any errors or
omissions.
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guideline. To the extent possible, the AAN and the AES keep separate those who have a
financial stake in the success or failure of the products appraised in the practice guidelines and
the developers of the practice guidelines. Conflict of interest forms were obtained from all
authors and reviewed by an oversight committee prior to project initiation. AAN and AES limit
the participation of authors with substantial conflicts of interest. The AAN and the AES forbid
commercial participation in, or funding of, practice guidelines projects. Drafts of the practice
guidelines have been reviewed by at least three AAN committees, at least one AES committee, a
network of neurologists, Neurology peer reviewers, and representatives from related fields. The
AAN Guideline Author Conflict of Interest Policy can be viewed at www.aan.com. For complete
information on this process, access the 2004 AAN process manual.e1
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Appendix e-1. AAN GDDI mission

The mission of the GDDI is to develop, disseminate, and implement evidence-based systematic
reviews and clinical practice guidelines related to the causation, diagnosis, treatment, and
prognosis of neurologic disorders.

The GDDI is committed to using the most rigorous methods available within its budget, in
collaboration with other available AAN resources, to most efficiently accomplish this mission.
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Appendix e-2. 20152017 AAN GDDI Subcommittee members
The AAN has structured its subcommittee overseeing guideline development in several ways in
recent years. The GDDI was first formed in 2014; it existed under a previous name and structure
when this guideline project was inaugurated. At the time this guideline was approved to advance
beyond subcommittee development, the subcommittee was constituted as below.
Cynthia Harden, MD (Chair); Steven R. Messé, MD (Co-Vice-Chair); Sonja Potrebic, MD, PhD;
(Co-Vice-Chair); Eric J. Ashman, MD; Stephen Ashwal, MD; Brian Callaghan, MD; Jane Chan,
MD; Gregory S. Day, MD, MSc; Diane Donley, MD; Richard M. Dubinsky, MD, MPH; Gary S.
Gronseth, MD (Senior Evidence-based Medicine Methodology Expert); Jeffrey Fletcher, MD;
Michael Haboubi, DO; John J. Halperin, MD; Yolanda Holler-Managan, MD; Annette M.
Langer-Gould, MD, PhD; Nicole Licking, DO; David Michelson, MD; Pushpa Narayanaswami,
MBBS, DM; Maryam Oskoui, MD; Alejandro A. Rabinstein, MD; Alexander Rae-Grant, MD;
Kevin Sheth, MD; Kelly Sullivan, PhD; Jacqueline French, MD (Guideline Process Historian)
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Appendix e-3. AES committee members
AES Guidelines and Assessment Committee
Tracy A. Glauser, MD, Chair; David Gloss, MD, Vice Chair; Paul Cooper, DM, MA, FRCP;
Marissa A. Kellogg, MD, MPH; Nathalie Jette, MD, FRCPC; Carrie R. McDonald, PhD; Rani
Sarkis, MD, MSc; Rebecca O’Dwyer Vourganti, MD; James W. Wheless, MD
AES Council on Clinical Activities
Barbara Dworetzky, MD, Chair; Tracy A. Glauser, MD; Angel Hernandez, MD; Andres M.
Kanner, MD; Timothy E. Welty, MA, PharmD
AES Executive Committee
Michael D. Privitera, MD, President; Eli M. Mizrahi, MD, 1st Vice President; Shlomo Shinnar,
MD, PhD, 2nd Vice President; William D. Gaillard, MD, Treasurer; Amy Brooks-Kayal, MD,
President Emeritus
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Appendix e-4. Complete search strategy
Keyword search combination (used both alone and in combination with the traditional MeSH
search):
(SUDEP OR (sudden AND (unexplained OR unexpected) AND death))
The traditional MeSH search configuration was:
Search: ("Epilepsy/abnormalities"[Mesh] OR "Epilepsy/classification"[Mesh] OR
"Epilepsy/complications"[Mesh] OR "Epilepsy/drug effects"[Mesh] OR "Epilepsy/drug
therapy"[Mesh] OR "Epilepsy/epidemiology"[Mesh] OR "Epilepsy/ethnology"[Mesh] OR
"Epilepsy/etiology"[Mesh] OR "Epilepsy/genetics"[Mesh] OR "Epilepsy/mortality"[Mesh]
OR "Epilepsy/physiopathology"[Mesh] OR "Epilepsy/prevention and control"[Mesh] OR
"Epilepsy/therapy"[Mesh])
To this, added the limits of “Humans”, plus “All Child: 0-18 years” or “All Adult: 19+ years”.
Additional limits used:
Clinical Trial, Randomized Controlled Trial, Comparative Study, Controlled Clinical
Trial, Evaluation Studies, Journal Article, Multicenter Study, Research Support, N I H,
Extramural, Research Support, N I H, Intramural, Research Support, Non U S Gov't,
Research Support, U S Gov't, Non P H S, Research Support, U S Gov't, P H S, Validation
Studies
Also included studies of causes implicated in SUDEP (e.g., cardiac arrhythmias and preictal
autonomic dysfunction), where the hypotheses were tested in the desired types of studies.
MEDLINE, Web of Science, Embase searched from database inception through August
2010 and searched again from March 2011 to March 2015.
Inclusion/exclusion criteria:
a) Languages: All
b) Study population
a. Human studies: Yes
b. Animal Studies: No
c) Additional diseases to include: None
d) Interventions to be:
i)
Included: None
ii)
Excluded: None
e) Outcomes to be:
i) Included: None
ii) Excluded: None
f) Types of studies to be:
i)
Included: RCT, Cohort, Case Control, Case Series (n must be greater than 10)
ii)
Excluded: Review papers, meta-analyses, case-reports
g) Standard exclusion criteria:
i) Not relevant to the clinical question
ii) Unrelated disease
iii) Outside of study population
iii)
Articles not peer reviewed
Keywords
a) Key Text words and Index words for the condition or closely related conditions, if
appropriate (linked by the word "OR"):
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SUDEP
Sudden unexpected death in epilepsy
Sudden unexplained death in epilepsy
Sudden unexpected death in seizure
Sudden unexplained death in seizure
b) Key Text words and Index words for the intervention
Incidence
risk factors
convulsions
Frequency
Age of epilepsy onset
Duration of epilepsy
Gender
etiology
AEDs
Risk of specific AEDs (CBZ or LTG for example)
Medication changes
Anxiolytics
Mental retardation
Dementia
Depression
asthma
Cardiopathy
Supervision
AED Serum concentration
Filters
Clinical Trial, Randomized Controlled Trial, Comparative Study, Controlled Clinical Trial,
Evaluation Studies, Journal Article, Multicenter Study, Research Support, N I H, Extramural,
Research Support, N I H, Intramural, Research Support, Non U S Gov't, Research Support, U S
Gov't, Non P H S, Research Support, U S Gov't, P H S, Validation Studies
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Appendix e-5. AAN rules for classification of evidence for risk of bias

Screening scheme
Class I
A statistical, population-based sample of patients studied at a uniform point in time (usually
early) during the course of the condition. All patients undergo the intervention of interest. The
outcome, if not objective, is determined in an evaluation that is masked to the patients’ clinical
presentations.
Class II
A statistical, non-referral-clinic-based sample of patients studied at a uniform point in time
(usually early) during the course of the condition. Most patients undergo the intervention of
interest. The outcome, if not objective, is determined in an evaluation that is masked to the
patients’ clinical presentations.
Class III
A sample of patients studied during the course of the condition. Some patients undergo the
intervention of interest. The outcome, if not objective, is determined in an evaluation by
someone other than the treating physician.
Class IV
Studies not meeting Class I, II, or III criteria, including consensus, expert opinion, or a case
report.
Prognostic accuracy scheme
Class I
A cohort study of a broad spectrum of persons at risk for developing the outcome (e.g., target
disease, work status). The outcome is defined by an acceptable reference standard for case
definition. The outcome is objective or measured by an observer who is masked to the presence
of the risk factor. Study results allow calculation of measures of prognostic accuracy.
Class II
A case-control study of a broad spectrum of persons with the condition compared with a broad
spectrum of controls, or a cohort study of a broad spectrum of persons at risk for the outcome
(e.g., target disease, work status) where the data were collected retrospectively. The outcome is
defined by an acceptable reference standard for case definition. The outcome is objective or
measured by an observer who is masked to the presence of the risk factor. Study results allow
calculation of measures of prognostic accuracy.
Class III
A case-control study or a cohort study where either the persons with the condition or the controls
are of a narrow spectrum where the data were collected retrospectively. The outcome is defined
by an acceptable reference standard for case definition. The outcome is objective or measured by
an observer who did not determine the presence of the risk factor. Study results allow calculation
of measures of a prognostic accuracy.
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Class IV
Studies not meeting Class I, II, or III criteria, including consensus, expert opinion, or a case
report.
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Appendix e-6. Modified GRADE tables indicating factors used to determine the overall
confidence in the evidence

These tables are provided in appendix e-6, published as an online data supplement to the
published guideline, available at Neurology.org.
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Appendix e-7. Steps and rules for formulating recommendations

Constructing the recommendation and its rationale

Rationale for recommendation summarized in the rationale includes 3 categories of
premises:




Evidence-based conclusions for the systematic review
Stipulated axiomatic principles of care
Strong evidence from related conditions not systematically reviewed

Actionable recommendations include the following mandatory elements:


The patient population that is the subject of the recommendation



The person performing the action of the recommendation statement



The specific action to be performed



The expected outcome to be attained

Assigning a level of obligation
Modal modifiers used to indicate the final level of obligation (LOO)


Level A: Must



Level B: Should



Level C: May



Level U: No recommendation supported

LOO assigned by eliciting panel members’ judgments regarding multiple domains, using
a modified Delphi process. Goal is to attain consensus after a maximum of 3 rounds of
voting. Consensus is defined by:


> 80% agreement on dichotomous judgments



>80% agreement, within one point for ordinal judgments



If consensus obtained, LOO assigned at the median. If not obtained, LOO
assigned at the 10th percentile

Three steps used to assign final LOO:
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1. Initial LOO determined by the cogency of the deductive inference supporting the
recommendation on the basis of ratings within 4 domains. Initial LOO anchored
to lowest LOO supported by any domain
 Confidence in evidence. LOO anchored to confidence in evidence
determined by modified form of the Grading of Recommendations
Assessment, Development and Evaluation process
 Level A: High confidence
 Level B: Moderate confidence
 Level C: Low confidence
 Level U: Very low confidence
 Soundness of inference assuming all premises are true. LOO anchored to
proportion of panel members convinced of soundness of the inference
 Level A: 100%
 Level B: >80% to < 100%
 Level C: >50% to <80%
 Level U or R: <50%
 Acceptance of axiomatic principles: LOO anchored to proportion of panel
members who accept principles
 Level A: 100%
 Level B: >80% to < 100%
 Level C: >50% to <80%
 Level U or R: <50%
 Belief that evidence cited from rerated conditions is strong: LOO anchored
to proportion of panel members who believe the related evidence is strong
 Level B: >80% to 100% (recommendations dependent on
inferences from nonsystematically reviewed evidence cannot be
anchored to a Level A LOO)
 Level C: >50% to <80%
 Level U or R: <50%
2. LOO is modified mandatorily on the basis of the judged magnitude of benefit
relative to harm expected to be derived from complying with the recommendation
 Magnitude relative to harm rated on 4-point ordinal scale
 Large benefit relative to harm: benefit judged large, harm judged
none
 Moderate benefit relative to harm: benefit judged large, harm
judged minimal; or benefit judged moderate, harm judged none
 Small benefit relative to harm: benefit judged large, harm judged
moderate; or benefit judged moderate, harm judged minimal; or
benefit judged small, harm judged none
 Benefit to harm judged too close to call: Benefit and harm judged
to be equivalent
 Regardless of cogency of the recommendation the LOO can be no higher
than that supported by the rating of the magnitude of benefit relative to
harm
 Level A: Large benefit relative to harm
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 Level B: Moderate benefit relative to harm
 Level C: Small benefit relative to harm
 Level U: Too close to call
 LOO can be increased by one grade if LOO corresponding to benefit
relative to harm greater than LOO corresponding to the cogency of the
recommendation
3. LOO optionally downgraded on the basis of the following domains
 Importance of the outcome: critical, important, mildly important, not
important
 Expected variation in patient preferences: none, minimal, moderate, large
 Financial burden relative to benefit expected: none, minimal, moderate,
large
 Availability of intervention: universal, usually, sometimes, limited
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Appendix e-8. Rationale profiles of factors considered in developing the practice
recommendations
In this appendix, EVID refers to evidence systematically reviewed; RELA to strong evidence
derived from related conditions; PRIN to axiomatic principles of care; and INFER to inferences
made from one or more statements in the recommendation rationale.
PRACTICE RECOMMENDATIONS
Rationale for incidence
Our systematic review found that the SUDEP risk in children with epilepsy is 0.22/1,000 patientyears (95% CI 0.16–0.31) (EVID). The SUDEP risk increases in adults to 1.2/1,000 patient-years
(95% CI 0.64–2.32) (EVID). There is considerable uncertainty regarding the estimates of the
adult risk (EVID).
People with epilepsy and their families prefer to be informed of the individual’s risk for a
catastrophic event such as SUDEP even when the probability of the event is lowe39 (EVID). This
preference is subject to cultural influences. After being informed of an adverse event, people
commonly overestimate the risk of that adverse event’s happening to theme40 (RELA). Such
overestimation unduly increases anxiety related to an adverse event (PRIN). Overestimation can
be lessened by presenting the risk as the probability of both having and not having the evente41
(RELA), and by using numbers in addition to wordse40 (RELA) and frequencies rather than
percentages to convey the riske42 (RELA).

Incidence recommendation 1: SUDEP incidence in children
Clinicians caring for children with epilepsy should inform the children’s parents or guardians
that (Level B for the following)



There is a rare risk of SUDEP
In 1 year, SUDEP typically affects 1 in 4,500 children with epilepsy; in other words,
annually, 4,499 of 4,500 children will not be affected by SUDEP

Strength of inference


Domain

Rationale is logical
Evidence
statements accurate

Consensus

Agreement
< 50%

50% to < 80%

80% to < 100%

100%

< 50%

50% to < 80%

80% to < 100%

100%

10 Yes

10

Yes
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Axioms true

< 50%

50% to < 80%

80% to < 100%

100%
10

Related evidence strong
and applicable

< 50%

Internal inferences
logically follow

< 50%

50% to < 80%

80% to < 100%

100%

Yes

10
50% to < 80%

80% to < 100%

Yes

100%

Yes
10

Confidence in inference

Very low

Low
0

Moderate
010

High
0

Strength of recommendation
Domain

Ratings

Confidence in
inference (and
evidence)

Very low

Benefit relative to harm

Harm > Benefit

Consens
us
Low

Moderate

Benefit > Harm
1

Benefit >> Harm
2

Importance of outcomes Not important or Mildly
unknown
0 import
ant 0
Variation in preferences Large
Moderate
2
Feasibility

Yes

Rarely

Yes

Minimal
6

No

Always

Moderate

15

Yes

Small
3

B

Yes

7

4

0
C

Critically
important

Usually

Large

7

8

0

0
R/U

Very
importa
nt 12
Modest

Occasionally

Cost relative to net benefit Very large

Benefit >>> Harm
9

3

0

Recommenda
tion strength

High
10

16

Yes

A

Incidence recommendation 2: SUDEP incidence in adults
Clinicians should inform their adult persons with epilepsy that (Level B for the following)


There is a small risk of SUDEP
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In 1 year, SUDEP typically affects 1 in 1,000 adults with epilepsy; in other words,
annually, 999 of 1,000 adults will not be affected by SUDEP

Strength of inference
Domain

Rationale is logical
Evidence
statements accurate

Axioms true

Consensus

Agreement
< 50%

50% to < 80%

80% to < 100%

100%

< 50%

50% to < 80%

80% to < 100%

100%

10 Yes

10
< 50%

50% to < 80%

80% to < 100%

100%
10

Related evidence strong
and applicable

< 50%

Internal inferences
logically follow

< 50%

50% to < 80%

80% to < 100%

100%

80% to < 100%

Yes

Yes

10
50% to < 80%

Yes

100%

Yes
10

Confidence in inference

Very low

Low
0

Moderate
010

High
0

s

Strength of recommendation
Domain

Ratings

Confidence in
inference (and
evidence)

Very low

Benefit relative to harm

Harm > Benefit

Consens
us
Low

Moderate

Yes

10
Benefit > Harm
1

Benefit >> Harm
2

Importance of outcomes Not important or Mildly
unknown
0 import
ant 0
Variation in preferences Large
Moderate
2
Feasibility

High

Rarely

9
Very
importa
nt 12

Yes

Yes
7

Minimal
8

Usually
0

7
Critically
important

Modest
3

Occasionally
0

Benefit >>> Harm

6

No

Always
4

15

Yes
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Cost relative to net benefit Very large

Large
0

Recommenda
tion strength

R/U

Moderate
0

C

Small
3

B

16

Yes

A

Rationale for GTCS as risk factor
Our systematic review found that a major risk factor for SUDEP is the presence and frequency of
GTCS (EVID). For example, people with 3 or more GTCS per year have a 15-fold increased risk
of SUDEP (EVID). This relative risk increase translates to an absolute risk of up to 18 deaths per
1,000 patient-yearse20 for people with frequent GTCS (INFER).
The large SUDEP risk increase from GTCS, coupled with epilepsy monitoring unit evidencee43
demonstrating that a GTCS was always the precipitating event of SUDEP (RELA), strongly
suggests that GTCS are not just associated with SUDEP but, rather, also are in the causal path to
SUDEP (INFER). From this, it seems reasonable to infer that improved control of an individual’s
GTCS will result in a reduced risk of SUDEP (INFER). Thus, a reduction in SUDEP risk is an
additional benefit to the many benefits resulting from improved seizure control (INFER).
As with all benefits associated with improved seizure control, the potential benefit of SUDEP
risk reduction needs to be balanced with the risks and burdens associated with antiseizure
therapies (PRIN).

Recommendation regarding the risk factor of GTCS
For persons with epilepsy who continue to experience GTCS, clinicians should continue to
actively manage epilepsy therapies to reduce seizure occurrence and the risk of SUDEP while
incorporating patient preferences and weighing the risks and benefits of any new approach
(Level B).
Strength of inference


Domain

Rationale is logical

Consensus

Agreement
< 50%

50% to < 80%

80% to < 100%

100%

Yes
10

Evidence statements
accurate

< 50%

Axioms true

< 50%

50% to < 80%

80% to < 100%

100%
10

50% to < 80%

80% to < 100%
10

100%

Yes

Yes
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Related evidence strong
and applicable

< 50%

Internal inferences
logically follow

< 50%

50% to < 80%

80% to < 100%

100%

Yes

10
50% to < 80%

80% to < 100%

100%

Yes

10
Confidence in inference

Very low

Low
0

Moderate
0

High
0
0

3

Strength of recommendation
Domain

Ratings

Confidence in inference
(and evidence)

Very low

Low

Moderate
10

Benefit relative to harm

Harm > Benefit

Benefit > Harm

0

1

Benefit >> Harm Benefit >>>
Harm
11

Yes

Yes

Importance of outcomes

Variation in preferences

Feasibility

Cost relative to net benefit

Recommendation
strength

Consensus
High

Not Important or
Mildly
unknown
0 importa
nt 0

Very
import
ant 4

7
Critically
important
15

Large

Moderate

Modest

Minimal

1

8

9

1

Rarely

Occasionally

Usually

Always

0

1

18

0

Very Large

Large

Moderate

Small

0

1

13

5

R/U

C

B

A

Yes

Yes

Yes

Yes

Rationale for the risk factor of lack of nocturnal supervision
GTCS are clear risk factors for SUDEP, and nocturnal seizures may also increase risk (EVID).
These findings, in conjunction with the observation that postictal respiratory depression is a
major mechanism in SUDEPe43 (RELA), suggest that unwitnessed nocturnal seizures and
postictal respiratory depression can cause SUDEP (INFER).
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Moreover, the presence in the bedroom of another individual at least 10 years of age and of
normal intelligence is associated with a decreased SUDEP risk (EVID). These results imply that
a bedroom observer could detect seizures, check on the patient, and provide sufficient
stimulation to prevent respiratory arrest (INFER). This association does not indicate that these
interventions directly mitigate the mechanism that causes SUDEP.

If it were in accordance with patient and family circumstances and values, nocturnal supervision
could reduce SUDEP risk; however, providing nighttime observation might be overly
burdensome and intrusive (PRIN).

Recommendation regarding the risk factor of GTCS and nocturnal seizures
For persons with frequent GTCS and nocturnal seizures, clinicians may advise selected patients
and families, if permitted by their individualized epilepsy and psychosocial circumstances, to use
nocturnal supervision or other nocturnal precautions, such as the use of a remote listening device,
to reduce SUDEP risk (Level C).
Strength of inference
Domain

Rationale is logical

Consensus

Agreement
< 50%

50% to < 80%

80% to < 100%

100%

Yes

10
Evidence
statements
accurate
Axioms true

< 50%

50% to < 80%

80% to < 100%

100%

10
< 50%

50% to < 80%

80% to < 100%

100%

10

Related evidence
strong and applicable

< 50%

Internal inferences
logically follow

< 50%

50% to < 80%

80% to < 100%

100%

10
50% to < 80%

80% to < 100%

100%

Yes

Yes

Yes

Yes

10
Confidence in inference

Very low

Low
0

Moderate
0

High
0
0

Strength of recommendation
Domain

5

Ratings

Consensus

57

Confidence in
inference (and
evidence)

Very low

Benefit relative to harm

Harm > Benefit

Low

Moderate

Benefit > Harm
0

Importance of outcomes

Variation in preferences

Not important or
unknown
0

Mildly
important

Large

Moderate

0

Yes

Rarely

Occasionally

Cost relative to net benefit Very large

R/U

Modest

Minimal
1

0

Moderate

0

Yes

Small
11

B

Yes

Always
8

6
C

Yes

Critically important
Yes
14

Usually

Large

3

Very
importa
nt 4

10

0

Benefit >>> Harm
11

14

0

Recommendat
ion strength

Benefit >> Harm
4

3
Feasibility

High
10

1
A

Rationale for uncontrolled epilepsy as a risk factor
One of the most consistent findings of this review is that many factors that are indicators of
uncontrolled epilepsy, including having GTCS, having frequent GTCS, and the absence of
seizure freedom, are strongly associated with SUDEP (EVID).
Usually, people with epilepsy and their families prefer to be informed of factors that are
associated with an increased risk of a catastrophic event such as SUDEP (PRIN). Patients are
especially interested in factors that might reduce their risk even when a causal link between the
factor and a reduction in risk has not been established (PRIN). One example of a risk factor that
has attracted great interest but remains to be proven is the prone position as a contributor to
SUDEP.e44 In addition to the need for further supporting evidence to confirm that this is a risk
factor, it is unknown whether any contribution of prone position to SUDEP occurrence is due to
the initial sleeping position or the final position after a GTCS. Knowledge of these risk factors
might suggest behaviors that could modify the risk factors (e.g., improved therapy adherencee45),
increase the person’s sense of control, and reduce the anxiety that comes from awareness of the
risk (PRIN). Less severe seizure types, such as focal seizures or myoclonic seizures, are not
proven to be associated with increased SUDEP risk, but individuals who have them often remain
at risk for GTCS in the setting of therapy nonadherence (PRIN). Therefore, therapy adherence to
maintain freedom from GTCS is important even when an individual is not experiencing this
severe seizure type.

Recommendation regarding the risk factor of uncontrolled epilepsy
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Yes

Clinicians should inform their persons with epilepsy that seizure freedom, particularly freedom
from GTCS (which is more likely to occur with medication adherence), is strongly associated
with a decreased risk of SUDEP (Level B).
Strength of inference
Domain

Rationale is logical
Evidence
statements accurate

Axioms true

Consensus

Agreement
< 50%

50% to < 80%

80% to < 100% 100%
10

< 50%

50% to < 80%

80% to < 100% 100%
10

< 50%

50% to < 80%

80% to < 100% 100%
10

Related evidence strong
and applicable

< 50%

Internal inferences
logically follow

< 50%

50% to < 80%

80% to < 100% 100%
10

Confidence in Inference

Very low
0

Low

Moderate

50% to < 80%

80% to < 100% 100%
10

Yes

Yes

Yes

Yes

Yes

High
10 0

Strength of recommendation
Domain

Ratings

Confidence in
inference (and
evidence)

Very low

Consensus
Low

High

Yes

10

Benefit relative to harm Harm > Benefit

Benefit > Harm
0

Importance of outcomes Not important or
unknown
0
Variation in preferences Large

Benefit >> Harm
0

Mildly
import
ant 0

Rarely

1

Yes

Minimal
10

Usually
0

18

Critically important
Yes
17

Modest
1

Occasionally
0

Benefit >>> Harm

Very
importa
nt 2

Moderate
0

Feasibility

Moderate

8

Yes

Always
8

11

Yes
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Cost relative to net
benefit

Very large

Recommend
ation
strength

R/U

Large
0

Moderate
0

C

Small
5

B

14

Yes

A

Additional conclusions (no recommendations made)
The evidence is low that the following factors are associated with altering SUDEP risk:











Nocturnal seizures (associated with increased risk)
Any specific AED (none associated specifically with increased risk)
LTG use in women (associated with increased risk)
Never having been treated with an AED (associated with increased risk)
Number of AEDs used overall (associated with increased risk)
Heart rate variability (not associated with increased risk)
Extratemporal epilepsy (associated with increased risk)
Intellectual disability (associated with increased risk)
Male gender (associated with increased risk)
Anxiolytic drug use (associated with increased risk)

The evidence is very low or conflicting that the following factors are associated with altering
SUDEP risk:













Overall seizure frequency when evaluated by using all seizure types
Medically refractory epilepsy vs not having well-controlled seizures defined as no
seizures for the past year
Monotherapy vs polytherapy
CBZ, PHT, or VPA levels that are above, below, or within the reference range
Psychotropic drug use
Mental health disorders, lung disorders, or alcohol use
LTG use in people with highly refractory epilepsy
Frequent changes in AEDs
Therapeutic drug monitoring
Undergoing a resective epilepsy surgical procedure (although current research does not
rule out the possibility of a beneficial effect or, further, the potential effect of epilepsy
surgery on reducing GTCS frequency and epilepsy severity on reducing SUDEP risk)
Engel outcome of epilepsy surgery (although current research does not rule out the
possibility of a beneficial effect and, further, the potential effect of epilepsy surgery on
reducing GTCS frequency and epilepsy severity on reducing SUDEP risk)
VNS use for more than 2 years (however, current research does not rule out the
possibility of a beneficial effect and, further, the potential effect of epilepsy surgery on
reducing GTCS frequency and epilepsy severity on reducing the risk of SUDEP)
60







Epilepsy etiology, whether idiopathic or localization related
Structural lesion on MRI
Duration of epilepsy
Age at epilepsy onset
Postictal EEG suppression
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